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© A rotation deceleration device used for a sanitary 
cleaning device which includes a toilet seat and a 
toilet cover and is attached to a toilet bowl, thereby 
injecting warm water in the toilet bowl. The rotation 
deceleration device (31) includes a cylinder (35) 
having a hydraulic chamber (34) filled with a control 
oil; a rotation shaft (33) inserted through the cylinder 
(35); a control wall (39) radially projected from the 
rotation shaft (33) to divide the hydraulic chamber 
(34) into at least two sub chambers (34); a control 
valve (40) provided between the control wall (39) and 
an inner surface of the cylinder (35). The control 
valve (40) has a closing wall (42) opposed to a side 
surface of the control wall (39) so as to be attachable 
thereto and also has an engaging member opposed 
to the other side of the control wall (39) so as to be 
engageable therewith in accordance with the rotation 
of the rotation shaft (33). The control valve (40) is 
formed of a material which has a higher coefficient 
of thermal expansion than that of a material forming 
the control wall and the cylinder. 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention: 

The present invention relates to a sanitary 
cleaning device which includes a toilet seat and a 
toilet cover and is attached to a toilet bowl, thereby 
injecting warm water in the toilet bowl. In particular, 
the present invention relates to a cleaning main 
body mounted on the toilet bowl and also to a 
rotation deceleration device used for connecting 
the cleaning main body and the toilet seat or the 
toilet cover. 

2. Description of the Prior Art: 

A sanitary cleaning device mounted on a toilet 
bowl includes a cleaning main body for injecting 
warm water in the toilet bowl, a toilet seat, and a 
toilet cover. The cleaning main body is mounted on 
the toilet bowl and is connected to the toilet seat 
and the toilet cover each through a rotation decel- 
eration device. In the rotation deceleration device, a 
deceleration mechanism is controlled to function 
when the toilet seat or the toilet cover is being, 
opened and is controlled not to function when the 
toilet seat or the toilet cover is being closed. 

A conventional rotation deceleration device 1 
will be described with reference to Figures 1 
through 5. 

As is shown in Figures 1 and 2, the conven- 
tional rotation deceleration device 1 includes a cyl- 
inder 4 containing a hydraulic chamber 3 which has 
a substantially semicircular cross section and is 
filled with a control oil, and a rotation shaft 2 
inserted through the cylinder 4. An end portion of 
the rotation shaft 2 is extended from the cylinder 4. 
The rotation shaft 2 has a control wall 8 radially 
projected therefrom so as to divide the hydraulic 
chamber 3 into a pressurizing chamber 5 and a 
pressure reducing chamber 6 in a rotation direction 
thereof. The pressurizing chamber 5 and the pres- 
sure reducing chamber 6 are connected to each 
other through a passage 7 made between an inner 
surface of the cylinder 4 and the control wall 8. A 
control valve 10 is provided in the pressurizing 
chamber 5 so as to be opposed to a side surface 
of the control wall 8. The control valve 10 is rotated 
integrally with the rotation shaft 2 in the cylinder 4 
by the rotation of the rotation shaft 2 toward the 
pressurizing chamber 5. An inner portion, of the 
control valve 10, extended along an axial direction 
of the rotation shaft 2 functions as a rotation center 
9 thereof, the end being disposed in the vicinity of 
a peripheral portion of the rotation shaft 2. An outer 
portion oi the control valve 10 is slid on the inner 
surface of the cylinder 4. A control outlet 11 is 
made in the vicinity of the rotation center 9 of the 


control valve 10, through which the control oil flows 
from the pressurizing chamber 5 to the pressure 
reducing chamber 6. As is shown in Figure 3, a 
flange portion 2a of the rotation shaft 2 is engaged 

5 in an end portion of the cylinder 4 from which the 
rotation shaft 2 is extended, and a stopping rod 12 
is projected from the flange portion 2a of the rota- 
tion shaft 2 toward the pressurizing chamber 5 for 
stopping the rotation of the control valve 10. O- 

w rings 13 (Figure 1) for preventing the control oil 
from flowing out of the hydraulic chamber 3 are 
provided in the flange portion 2a of the rotation 
shaft 2. The rotation shaft 2, the cylinder 4, and the 
control valve 10 are formed of an identical material 

75 in order to restrict wearing of the sliding surfaces of 
the control valve 10 and the cylinder 4 and the 
contact portions of the control valve 10 and the 
rotation shaft 2. 

The rotation deceleration device 1 having the 
20 above construction is operated in the following 
manner. 

When the rotation shaft 2 is rotated in the 
direction of an arrow a of Figure 4, the control 
valve 10 is rotated in the state of being pressed on 

25 the control wall 8. Accordingly, the control oil in the 
pressurizing chamber 5 is compressed to raise the 
inner pressure of the chamber 5, thereby deceler- 
ating the rotation of the rotation shaft 2. 

When the rotation shaft 2 is rotated in the 

30 direction of an arrow b of Figure 5, a passage way 
14 is made, between the control valve 10 and the 
control wall. 8. Accordingly; the pressurizing cham- 
ber 5 and the pressure reducing chamber 6 are 
connected to each other through the control outlet 

35 11, the passage way 14, and the passaged. Since 
the control oil flows as is shown by the chain line 
of Figure 5, the decelerating effect on the rotation 
of the rotation shaft 2 is almost completely lost 
except for the viscosity resistance of the control oil. 

40 The rotation deceleration device 1 has the fol- 

lowing problem. When the ambient temperature is 
high as in summer, the control oil easily flows due 
to a low viscosity thereof. Further, since the control 
wall 8, the cylinder 4, and the control valve 10 are 

45 formed of an identical material, these members 
have a substantially identical deformation ratio in 
accordance with the ambient temperature. For 
these reasons, the sizes of a gap between the 
control valve 10 and the cylinder 4 and a gap 

so between the control valve 10 and the control wall 8 
are not changed. Therefore, the control oil more 
easily flows from the pressurizing chamber 5 to the 
pressure reducing chamber 6, thereby lowering the 
inner pressure of the pressurizing chamber 5 to 
55 reduce the decelerating effect. 

A conventional sanitary cleaning device 19 in- 
cluding the rotation deceleration device 1 will be 
described with reference to Figures 6 through 8. 
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As is shown in Figure 6, the conventional sani- 
tary cleaning device 19 mounted on a toilet bowl 
15 includes a cleaning main body 16, two rotation 
deceleration devices 1 mounted on the cleaning 
main body 16 each through a fixing member 21, a 
toilet seat 17 and a toilet cover 18. The toilet seat 
17 and the toilet cover 18 are rotatably connected 
to the cleaning main body 16 each through the 
rotation shaft 2. As is shown in Figures 7 and 8, the 
fixing member 21 is formed of a metal plate folded 
to have a substantially U-shaped cross section and 
to have two end portions 20 opposed to each other. 
The cylinder 4 of the rotation deceleration device 1 
is inserted into the fixing member 21, and the end 
portions 20 are firmly fixed to a mounting section 
22 projected from the cleaning main body 16 
through pins 23, thereby directly fixing the rotation 
deceleration device 1 to the cleaning main body 
16. 

The toilet seat 17 and the toilet cover 18 are 
opened when being manually operated. At this 
point, the toilet seat 17 and the toilet cover 18 are 
smoothly rotated while the rotation thereof is not 
decelerated by the rotation deceleration device 1. 
When being lightly pulled from a vertical position to 
a slightly slanting position, the toilet seat 17 and 
the toilet cover 18 are closed while rapid rotation 
thereof is restricted by the weight thereof and the 
decelerating effect of the rotation deceleration de- 
vice 1 . 

In the above construction, the rotation decel- 
eration device 1 is supported by the fixing member 

21 which is cantilevered by the mounting section 

22 projected upward from the cleaning main body 
16. Accordingly, a stress generated by a total rota- 
tion moment obtained when the toilet seat 17 or the 
toilet cover 18 is opened or closed is applied to the 
mounting section 22 of the cleaning main body 16 
through the fixing member 21. In other words, the 
stress is concentrated on the mounting section 22, 
thereby significantly damaging the mounting sec- 
tion 22. 

SUMMARY OF THE INVENTION 

The rotation deceleration device according to 
the present invention includes a cylinder having a 
hydraulic chamber filled with a control oil; a rotation 
shaft inserted through the cylinder; a control wall 
radially projected from the rotation shaft to divide 
the hydraulic chamber into at least two sub cham- 
bers; a control valve provided between the control 
wall and an inner surface of the cylinder. The 
control valve has a closing wall opposed to a side 
surface of the control wall so as to be attachable 
thereto and also has an engaging member op- 
posed to the other side of the control wall so as to 
be engageable therewith in accordance with the 


rotation of the rotation shaft. The control valve is 
formed of a material which has a higher coefficient 
of thermal expansion than that of a material forming 
the control wall and the cylinder. 

5 In another aspect of the present invention, the 

sanitary cleaning device includes a cleaning main 
body attached to a toilet bowl for injecting warm 
water in a toilet bowl, the cleaning main body 
including a mounting section which has a slanting 

70 portion and is projected upward; a fixing member 
fixed to the mounting section of the cleaning main 
body; a rotation deceleration device including a 
cylinder fixed to the fixing member and a rotation 
shaft inserted through the cylinder; and a toilet 

75 cover attached to the rotation shaft. The rotation of 
the rotation shaft is restricted in one direction. The 
fixing member includes a top portion fixed to the 
mounting section of the cleaning main body, a side 
portion integrally formed with the top portion so as 

20 to be pressed on the slanting portion of the mount- 
ing section, and a bottom portion formed by folding 
a lower end of the side portion so as to be pressed 
on a surface of the mounting section from which 
the mounting section is projected upward. 

25 Alternatively, the sanitary cleaning device in- 

cludes a cleaning main body attached to a toilet 
bowl for injecting warm water in a toilet bowh the 
cleaning main body including a mounting section 
projected upward; a fixing member fixed to the 

30 mounting section of the cleaning main body; a 
rotation deceleration device including a cylinder 
fixed to the fixing member and a rotation shaft 
inserted through the cylinder; and a toilet seat 
attached to the rotation shaft. The rotation of the 

35 rotation shaft is restricted in one direction. The 
fixing member is formed of a plate in which an end 
thereof is fixed to the mounting section of the 
cleaning main body and the other end is a free end 
to which the cylinder of the rotation deceleration 

40 device is fixed. 

Thus, the invention described herein makes 
possible the advantages of (1) providing a rotation 
deceleration device which is hardly influenced by 
the ambient temperature in terms of performance; 

45 and (2) providing a sanitary cleaning device having 
a mechanism for mounting the rotation deceleration 
device without applying too much stress on a 
mounting section of the sanitary cleaning device. 
These and other advantages of the present 

so invention will become apparent to those skilled in 
the art upon reading and understanding the follow- 
ing detailed description with reference to the ac- 
companying figures. 

55 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a cross sectional view of a conven- 
tional rotation deceleration device. 
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Figure 2 is another cross sectional view of the 
conventional rotation deceleration device taken 
along the line ll-ll of Figure 1. 

Figure 3 is a partially cut perspective view of 
an essential part of the conventional rotation decel- 
eration device. 

Figures 4 and 5 are views illustrating theopera- 
tion of the conventional rotation deceleration de- 
vice. 

Figure 6 is a perspective view of a conven- 
tional sanitary cleaning device. 

Figure 7 is a perspective view of a fixing mem- 
ber of the conventional sanitary cleaning device. 

Figure 8 is an exploded view of the fixing 
member of Figure 7. 

Figure 9 is a cross sectional view of an essen- 
tial part of a rotation deceleration device according 
to an example of the present invention. 

Figure 10 is a partial cross sectional view of 
the rotation deceleration device of Figure 9. 

Figure 1 1 is a perspective view of an essential 
part of the rotation deceleration device of Figure 9. 

Figures 12 and 13 are views illustrating the 
operation of the rotation deceleration device of 
Figure 9. 

Figure 14 is a perspective view of a sanitary 
cleaning device according to an example of the 
present invention. 

Figure 15 is a perspective view of a fixing 
member of the sanitary cleaning device of Figure 
14. 

Figure 16 is an exploded view of the fixing 
member of Figure 15. 

Figure 17 is a view illustrating a dynamic func- 
tion of mounting the rotation deceleration device of 
Figure 9 on the sanitary cleaning device of Figure 
14. 

Figure 18 is a perspective view of a modified 
fixing member of the sanitary cleaning device of 
Figure 14. 

Figure 19 is an exploded view of the fixing 
member of Figure 18. 

Figure 20 is a perspective view of a different 
sanitary cleaning device according to another ex- 
ample of the present invention. 

Figure 21 is a perspective view of a fixing 
member of the sanitary cleaning device of Figure 
20. 

Figure 22 is an exploded view of the fixing 
member of Figure 21. 

DESCRIPTION OF THE PREFERRE D EMBODI- 
MENTS ~~ 

Hereinafter, the present invention will be de- 
scribed by way of illustrating examples with refer- 
ence to the accompanying drawings. 
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A rotation deceleration device 31 according to 
an example of the present invention will be de- 
scribed with reference to Figures 9 through 13. 
As is shown in Figures 10 and 11, the rotation 
5 deceleration device 31 includes a cylinder 35 hav- 
ing two hydraulic chambers 34 each filled with a 
control oil and a rotation shaft 33 inserted through 
the cylinder 35. The rotation shaft 33 has an end 
portion thereof disposed in the cylinder 35 and 
w another end portion thereof extended from the cyl- 
inder 35. A tip of the extended end portion includes 
a connection member 32 for connecting the rota- 
tion deceleration device 31 and a sanitary cleaning 
device (not shown). An end portion of the cylinder 

75 35 opposite to the end from which the rotation 
shaft 33 is extended has a connection boss 46 
having, for example, a hexagonal cross section. As 
is shown in Figures 9 and 11, the cylinder 35 
includes a pair of partitioning walls 31a supporting 

20 the rotation shaft 33 so that the rotation shaft 33 is 
coaxially rotatable with the cylinder 35. The parti- 
tioning walls 31a are arranged symmetrically with a 
rotation center 36 of the rotation shaft 33 there- 
between. The hydraulic chambers 34 are partition- 

25 ed by the partitioning walls 31a. The rotation shaft 
33 also has two control walls 39 radially projected 
therefrom, each so as to divide the corresponding 
hydraulic chamber 34 into a pressurizing chamber 
37 and a pressure reducing chamber 38 in a rota- 

30 tion direction of the rotation shaft 33. The control 
walls 39 are arranged symmetrically with the rota- 
tion center 36 of the rotation shaft 33 there- 
between. Since both symmetrical sections of the 
rotation deceleration device 31 are identical with 

35 each other, only one side will be described for 
simplicity. 

A control valve 40 is provided between the 
control wall 39 and an inner surface of the cylinder 
35 in such a manner that an outer surface of the 

40 control valve 40 is in contact with the inner surface 
of the cylinder 35. A passage 41 is made between 
the control valve 40 and an end of the control wall 
39, the passage 41 connecting the pressurizing 
chamber 37 and the pressure reducing chamber 

45 38. The control valve 40 includes a closing wall 42 
disposed in the pressurizing chamber 37. The clos- 
ing wall 42 is opposed to a side surface of the 
control wall 39 and attachable thereto. The control 
valve 40 further includes engaging members 44 at 

so both ends of the control valve 40 in an axial direc- 
tion of the cylinder 35. The engaging members 44 
are disposed in the pressure reducing chamber 38 
and engageable with the control wall 39 in accor- 
dance with the rotation of the rotation shaft 33. The 

55 control valve 40 has a cutout 45 between the 
engaging members 44 through which the pressure 
reducing chamber 38 and the passage 41 are 
connected to each other. The control wall 39 and 
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the closing wall 42 of the control valve 40 have a 
narrow gap therebetween, and the control wall 39 
and each engaging member 44 has a narrow gap 
therebetween, both as play in the rotation direction 
thereof. 

The cylinder 35 and the control wall 39 are 
formed of a metal such as zinc diecast, and the 
control valve 40 is formed of a resin such as 
polyacetal which has a larger coefficient of thermal 
expansion than that of the metal such as zinc 
diecast. 

As is shown in Figure 10, O-rings 47 for seal- 
ing the gap between the cylinder 35 and the rota- 
tion shaft 33 are provided at the end portion of the 
cylinder 35 from which the rotation shaft 33 is 
extended. One of the O-rings 47 closer to the end 
of the cylinder 35 from which the rotation shaft 33 
is extended has a cup 48 for sealing an opening of 
the cylinder 35 and for rotatably supporting the 
rotation shaft 33. 

The rotation deceleration device 31 having the 
above construction is operated in the following 
manner. 

When the rotation shaft 33 is rotated in the 
direction of an arrow A of Figure 12, the control 
wall 39 is rotated in the state of being pressed on 
the closing wall 42 of the control valve 40 disposed 
in the pressurizing chamber 37. Accordingly, the 
control oil in the pressurizing chamber 37 is com- 
pressed to raise the inner pressure of the pres- 
surizing chamber 37, thereby decelerating the rota- 
tion of the rotation shaft 33. At this point, the raised 
inner pressure of the pressurizing chamber 37 acts 
on the sliding surfaces of the control valve 40 and 
the cylinder 35, thereby pressing the control valve 
40 away from the control wall 39 to generate a 
narrow gap between the control valve 40 and the 
control wall 39. The control oil is leaked through 
the gap from the pressurizing chamber 37 to the 
pressure reducing chamber 38 while the rotation 
shaft 33 is rotated. 

When the rotation shaft 33 is rotated in the 
direction of an arrow B of Figure 13, the control 
wall 39 is rotated in the state of being pressed on 
the engaging members 44. Accordingly, a passage 
way 49 is made between the control wail 39 and 
the closing wall 42, and the pressurizing chamber 
37 and the pressure reducing chamber 38 are 
connected to each other through the passage 41, 
the passage way 49, and the cutout 45 between 
the engaging members 44. Since the control oil 
flows as is shown by the chain line of Figure 13, 
the decelerating effect on the rotation of the rota- 
tion shaft 33 is almost completely lost except for 
the viscosity resistance of the control oil. Moreover, 
the control wall 39 and the control valve 40 are 
engaged with each other with a gap corresponding 
to the passage 41 therebetween in the rotation 
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direction thereof. Therefore, in the case when the 
rotation shaft 33 is rotated in the direction of the 
arrow B (Figure 13) without decelerating the rota- 
tion and then is rotated in the direction of the arrow 

5 A (Figure 12), the rotation shaft 33 can be rotated 
without decelerating the rotation by the size of the 
gap. Accordingly, when a toilet seat or a toilet 
cover is once opened and then is closed, genera- 
tion of a braking force is prevented until the toilet 

10 seat is closed to an angle at which the closing 
operation is possible due to the weight of the toilet 
seat. 

Further, the control wall 39 and the cylinder 35 
are formed of, for example, zinc diecast, and the 

76 control valve 40 is formed of, for example, 
polyacetal. Owing to the difference in the material, 
the change of the decelerating effect in accordance 
with the ambient temperature can significantly be 
restricted- When the ambient temperature is high 

20 as in summer, the control oil easily flows due to a 
low viscosity thereof. On the other hand, polyacetal 
has a larger coefficient of thermal expansion than 
that of zinc diecast, which means the control valve 
40 is deformed by a higher ratio than the cylinder^., 

25 35 and the control wall 39. As a result, a gap 
between the inner surface of the cylinder 35 and 
the control valve 40 and a gap between the control < ■ 
wall 39 and the control valve 40 are narrowed. 
Thus, the amount of the control oil is adjusted so 

30 as to restrict the reduction of the inner pressure of . 
the pressurising chamber 37. When the ambient 
temperature is low as in winter, the influence of the - 
enlarged size of the above gaps on the inner 
pressure is practically negligible owing to a high 

35 viscosity of the control oil. Additionally, an oil film - 
is constantly generated between the control valve 
40 and the cylinder 35, which prevents the decline 
of performance due to wearing. 

A sanitary cleaning device 50 according to an 

40 example of the present invention will be described 
with reference to Figures 14 through 17. In this 
example, the rotation deceleration device 31 is 
mounted on a toilet cover 54. 

As is shown in Figure 14, a sanitary cleaning 

45 device 50 mounted on a toilet bowl 51 includes a 
cleaning main body 52 provided on the toilet bowl 
51 , the rotation deceleration device 31 mounted on 
the cleaning main body 52 through a fixing mem- 
ber 53 (Figure 15), and the toilet cover 54 rotatably 

so connected to the cleaning main body 52 through 
the rotation shaft 33. As is shown in Figure 16, the 
cylinder 35 is connected to the connecting boss 46 
having a hexagonal cross section. As is shown in 
Figure 17, in the cross section of the hexagonal 

55 connecting boss 46, one side is longer than the 
other sides, and the distances L between the rota- 
tion center 36 and all the edge lines 63 are almost 
identical with one another. Accordingly, the cross 
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section of the connection boss 46 is inscribed in a 
circle having a radius (L), for example, an outer 
peripheral circle of the cylinder 35. 

As is shown in Figure 16, the fixing member 53 
includes top portions 58, a side portion 59, and 
bottom portions 60 which are integrally formed in 
such a shape as matches a mounting section 57 
projected from the cleaning main body 52. The top 
portions 58 are fixed to the mounting section 57 
through pins 61 , an inner surface of the side por- 
tion 59 is pressed on a slanting position 62 of the 
mounting section 57, and the bottom portions 60 
are pressed on an inner surface of the cleaning 
main body 52. Thus, as is shown in Figure 1 5, the 
fixing member 53 is mounted on the cleaning main 
body 52. 

The fixing member 53 has a recess portion 56 
for receiving the connection boss 46. The recess 
portion 56 is formed in connection with the top 
portions 58. As is shown in Figure 17, the recess 
portion 56 has a shape proportional to that of the 
connection boss 46. By inserting the connection 
boss 46 into the recess portion 56, the rotation 
deceleration device 31 and the fixing member 53 
are connected to each other. 

As mentioned before, the connection member 
32 having a polygonal cross section is provided at 
the tip of the rotation shaft 33. The distances L 
between the rotation center 36 and all the edge 
lines of the connection member 32 are almost 
identical with one another. Accordingly, the cross 
section of the connection member 32 is inscribed 
in a circle having a radius (L), for example, an outer 
peripheral circle of the rotation shaft 33. By insertr 
ing the connection member 32 into the toilet cover 
54, the rotation deceleration device 31 and the 
toilet cover 54 are connected to each other. 

In the above construction, the toilet cover 54 is 
opened when being manually operated. When be- 
ing lightly pulled from a vertical position to a slight- 
ly slanting position, the toilet cover 54 is closed 
while rapid rotation thereof is restricted by the 
weight of the toilet cover 54 itself and the deceler- 
ating effect of the rotation deceleration device 31. 
A stress generated by the rotation moment and the 
like which are generated when the toilet cover 54 is 
opened or closed is applied to the cleaning main 
body 52 through the rotation deceleration device 
31. The stress is distributed to the whole part of 
the cleaning main body 52 by the function of the 
fixing member 53. In more detail, a portion of the 
stress transferred to the fixing member 53 through 
the rotation deceleration device 31 is further trans- 
ferred to the mounting section 57, Since the bottom 
portions 60 are pressed on the inner surface of the 
cleaning main body 52 and the side portion 59 is 
pressed on the slanting portion 62 of the mounting 
section 57, the stress applied to the mounting 
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section 57 is directly transferred to the cleaning 
main body 52 through the fixing member 53, there- 
by reducing the stress applied to a tip of the 
mounting section 57. 
5 A stress generated by the rotation moment and 

the like which are generated when the toilet cover 
54 is opened or closed is also applied to the 
recess portion 56 of the fixing member 53 through 
the connection boss 46. The stress is distributed to 
70 the whole part of the recess portion 56 by the 
effect of the polygonal shape of the connection 
boss 46 and the recess portion 56. The connection 
boss 46 having the hexagonal cross section and 
the recess portion 56 having the cross section 
is proportional to that of the connection boss 46 are 
dynamically connected to each other in the state 
where the edge lines 63 of the connection boss 46 
are in contact with an inner surface 64 of the 
recess portion 56. Since the distances L between 
20 the rotation center 36 and all the edge lines 63 of 
the cross section of the connection boss 46 are 
substantially identical with one another, the connec- 
tion boss 46 has a substantially identical rotation 
moment to all the edge lines 63. Accordingly, the 
25 stress transferred to the recess portion 56 through 
the connection boss 46 is substantially uniformly 
distributed on the inner surface 64 of the recess 
portion 56 and also on the hexagonal end surface 
of the connection boss 46. 
30 In this example, the cross section of the con- 

nection boss 46 has a hexagonal shape in which 
the distances L between the rotation center 36 and 
the edge lines 63 are substantially identical with 
one another and is inscribed in, for example, the 
35 cylinder 35. The above cross section may have a 
hexagonal shape in which the distances between 
the rotation center 36 and all the sides are substan- 
tially identical with one another and is circum- 
scribed to, for example, the cylinder 35. The same 
40 effects can be obtained. 

Since one side is different in length from the 
other sides in the cross section of the connection 
boss 46, the connection direction of the rotation 
deceleration device 31 and the fixing member 53 is 
45 determined, whereby a desirable mounting angle 
can accurately be realized. 

As is shown in Figures 18 and 19, the cylinder 
35 may be formed to have a hexagonal cross 
section in which the distances between the rotation 
50 center 36 and the edge lines 63 are substantially 
identical with one another, so that the cylinder 35 
can be inscribed in a circle to function as the 
connection boss 46. In this case also, the fixing 
member 53 has the recess portion 56 having a 
55 proportional shape to the cross section of the cyl- 
inder 35, and the rotation deceleration device 31 
and the fixing member 53 are connected to each 
other by inserting the connection boss 46 into the 
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recess portion 56. In such a construction, the con- 
nection boss 46 and the recess portion 56 can be 
larger, thereby more effectively preventing the 
stress from concentrating on the fixing member 53. 
As a result, the fixing member 53 obtains a high 5 
resistance against an excessive external force. 

Although the rotation deceleration device 31 
has the connection boss 46 and the fixing member 
53 has the recess portion 56 in this example, the 
same effects can be obtained in the case when the 10 
rotation deceleration device 31 has a recess por- 
tion and the fixing member 53 has a connection 
boss. 

An example of applying the rotation decelera- 
tion device 31 to a toilet seat will be described with 75 
reference to Figures 20 through 22. The identical 
members with those of the previous example are 
indicated by identical reference numerals. 

As is shown in Figure 20, the sanitary cleaning 
device 50 mounted on a toilet bowl 51 includes a 20 
cleaning main body 52 provided on the toilet bowl 
51, the rotation deceleration device 31 mounted on 
the cleaning main body 52 through the fixing mem- 
ber 53, and a toilet seat 65 rotatably connected to 
the cleaning main body 52 through the rotation 25 
shaft 33. As is shown in Figures 21 and 22, the 
fixing member 53 includes a fixing end 66 fixed on 
two mounting sections 57 each projected from the 
cleaning main body 52 through pins 61, for mount- 
ing the fixing member 53 on the cleaning main 30 
body 52. The fixing member 53 further includes 
two supporting angles 68 cantilevered by the fixed 
end 66, and a protecting angle 69 provided be- 
tween the two supporting angles 68. The protecting 
angle 69 is formed by folding a free end 69a 35 
upward. The fixed end 66, the supporting angles 
68, and the protecting angle 69 are integrally 
formed of a stainless steel plate into a substantially 
E shape. The free end 69a of the protecting angle 
69 is disposed below free ends 67 of both of the 40 
supporting angles 68. The rotation deceleration de- 
vice 31 is attached to the free ends 67 of the 
supporting angles 68 respectively through pins 61, 
and the fixing member 53 functions as a buffer 
member. As is shown in Figure 21, a portion of a 45 
lead 71 is inserted between the protecting angle 69 
and the cleaning main body 52, and between two 
mounting sections 57. 

In the above construction, the toilet seat 65 is 
opened when being manually operated. When be- 50 
ing lightly pulled from a vertical position to a slight- 
ly slanting position, the toilet seat 65 is closed 
while rapid rotation thereof is restricted by the 
weight of the toilet seat 65 and the decelerating 
effect of the rotation deceleration device 31. A 55 
stress generated by the rotation moment and the 
like which are generated when the toilet seat 65 is 
opened or closed is applied to the rotation decel- 


eration device 31 and the mounting sections 57 of 
the cleaning main body 52. The stress is partially 
absorbed by the fixing member 53 acting as a leaf 
spring, namely, the buffer member. Therefore, the 
concentration of the stress of the mounting section 
57 is avoided. The protecting angle 69 having the 
free end 69a folded upward protects the lead 71 
from damaging due to the warp of the supporting 
angles 68. 

According to the present invention, as men- 
tioned before, the control valve is formed of a 
material which has a larger coefficient of thermal 
expansion than that of the material used for the 
control wall and the cylinder. In consequence, the 
decelerating effect of the rotation deceleration de- 
vice is hardly varied in accordance with the tem- 
perature. 

The fixing member is fixed on the cleaning 
main body by pressing the top portion and the side 
portion on the mounting section and pressing the 
bottom portion on the inner surface of the cleaning 
main body. In this construction, the stress can be 
distributed to the whole part of the cleaning main 
body, thereby avoiding the concentration of the 
stress on the mounting section. Further, the con- 
nection boss which connects the rotation decelera- 
tion device and the fixing member has a polygonal 
shape in which the distances between the rotation 
center and ail the edge lines are substantially iden- 
tical with one another. Accordingly, the stress is 
substantially uniformly distributed to the whole part 
of the cross section of the connection boss, there- 
by significantly enhancing the strength of the con- 
nection boss. 

Since one side of the cross section of the 
connecting boss is different in length from that of 
the other sides, a desirable mounting angle can 
accurately be realized. 

By using the fixing member provided between 
the rotation deceleration device and the cleaning 
main body as a buffer member, the stress applied 
on the mounting section is partially absorbed, 
thereby reducing the stress applied on the mount- 
ing section. 

Various other modifications will be apparent to 
and can be readily made by those skilled in the art 
without departing from the scope and spirit of this 
invention. Accordingly, it is not intended that the 
scope of the claims appended hereto be limited to 
the description as set forth herein, but rather that 
the claims be broadly construed. 

Claims 

1. A rotation deceleration device, comprising: 

a cylinder having a hydraulic chamber 
filled with a control oil; 

a rotation shaft inserted through the cyl- 
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inder; 

control wall means radially projected from 
the rotation shaft to divide the hydraulic cham- 
ber into at least two sub chambers; 

control valve means provided between the ; 
control wall means and an inner surface of the 
cylinder, the control valve means having clos- 
ing means opposed to a side surface of the 
control wall means so as to be attachable 
thereto and also having an engaging member u 
opposed to the other side of the control wall 
means so as to be engageable therewith in 
accordance with the rotation of the rotation 
shaft, 

wherein the control valve means is formed it 
of a material which has a higher coefficient of 
thermal expansion than that of a material for- 
ming the control wall means and the cylinder. 

2. A rotation deceleration device according to 20 
claim 1, wherein the control wall means and 

the control valve means are each provided in a 
symmetrical pair with a rotation center of the 
rotation shaft therebetween. 

3. A rotation deceleration device according to 
claim 1, wherein the cylinder includes a con- 
nection boss having a polygonal cross section. 

4. A rotation deceleration device according to 30 
claim 1, wherein the rotation shaft is equipped 

with a polygonal connection member. 

5. A sanitary cleaning device, comprising: 

a cleaning main body attached to a toilet 35 
bowl for injecting warm water in a toilet bowl, 
the cleaning main body including a mounting 
section which has a slanting portion and is 
projected upward; 

a fixing member fixed to the mounting 40 
section of the cleaning main body; 

a rotation deceleration device including a 
cylinder fixed to the fixing member and a rota- 
tion shaft inserted through the cylinder, the 
rotation of the rotation shaft being restricted in 45 
one direction; and 

a toilet cover attached to the rotation shaft, 

wherein the fixing member includes a top 
portion fixed to the mounting section of the 
cleaning main body, a side portion integrally 50 
formed with the top portion so as to be 
pressed on the slanting portion of the mount- 
ing section, and a bottom portion formed by 
folding a lower end of the side portion so as to 
be pressed on a surface of the mounting sec- 55 
tion from which the mounting section is projec- 
ted upward. 


6. A sanitary cleaning device according to claim 
5, wherein the cylinder of the rotation decelera- 
tion device includes a connection boss having 
a polygonal cross section, and the fixing mem- 
ber includes a receiving portion engaged with 
the connection boss. 

7. A sanitary cleaning device according to claim 
5, wherein the cylinder of the rotation decelera- 
tion device has a polygonal cross section, and 
the fixing member includes a receiving portion 
engaged with the cylinder. 

8. A sanitary cleaning device, comprising: 

a cleaning main body attached to a toilet 
bowl for injecting warm water in a toilet bowl, 
the cleaning main body including a mounting 
section projected upward; 

a fixing member fixed to the mounting 
section of the cleaning main body; 

a rotation deceleration device including a 
cylinder fixed to the fixing member and a rota- 
tion shaft inserted through the cylinder, the 
rotation of the rotation shaft being restricted in 
one direction; and 

a toilet seat attached to the rotation shaft, 

wherein the fixing member is formed of a 
plate in which an end thereof is fixed to the 
mounting section of the cleaning main body 
and the other end is a free end to which the 
cylinder of the rotation deceleration device is 
fixed. 

9. A sanitary cleaning device according to claim 
8, wherein the fixing member includes a pair of 
free ends, between which the cylinder of the 
rotation deceleration device is fixed, and an- 
other free end interposed between the pair of 
free ends for restricting the rotation of the 
cylinder. 
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© A sanitary cleaning device including a rotation deceleration device. 


© A rotation deceleration device used for a sanitary 
cleaning device which includes a toilet seat and a 
toilet cover and is attached to a toilet bowl, thereby 
injecting warm water in the toilet bowl. The rotation 
deceleration device (31) includes a cylinder (35) 
having a hydraulic chamber (34) filled with a control 
oil; a rotation shaft (33) inserted through the cylinder 
(35); a control wall (39) radially projected from the 
rotation shaft (33) to divide the hydraulic chamber 
(34) into at least two sub chambers (34); a control 
valve (40) provided between the control wall (39) and 
an inner surface of the cylinder (35). The control 
valve (40) has a closing wall (42) opposed to a side 
surface of the control wall (39) so as to be attachable 
thereto and also has an engaging member opposed 
to the other side of the control wall (39) so as to be 
engageable therewith in accordance with the rotation 
of the rotation shaft (33). The control valve (40) is 
formed of a material which has a higher coefficient 
of thermal expansion than that of a material forming 
the control wall and the cylinder. 
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